Histologic, morphometric, and biochemical evolution of vein bypass grafts in a nonhuman primate model. I. Sequential changes within the first three months.
The objective of this study was to define the histologic and morphometric evolution that accompanies the increase in cholesterol content of vein bypass grafts in a nonhuman primate model. Cephalic vein grafts were interposed bilaterally in the femoral arteries of 15 stump-tailed macaque monkeys (Macaca arctoides), which were fed a diet that sustains plasma cholesterol levels of approximately 225 mg/dl. Grafts were excised from five animals for analysis on each of postoperative days 3, 7, 14, 30, 60, and 90. Cholesterol content increased from 69 +/- 24 micrograms/100 mg (mean +/- standard deviation) in ungrafted vein to 473 +/- 122 micrograms/100 mg in grafts 90 days after implantation (p less than 0.05). By stepwise regression analysis, cholesterol content was best predicted by abundance of foam cells (r2 = 0.82). Intima comprised 13% +/- 5% of the total cross-sectional area of the wall in ungrafted vein and 59% +/- 11% at day 90 (p less than 0.001). With cholesterol content excluded from the stepwise regression, intimal area was best predicted by the presence of foam cells (r2 = 0.39). There was consistently an increase in the prevalence of polymorphonuclear leukocytes on the luminal surface and in both the intima and media during the first 14 days after grafting. Vasa vasorum, which were always present in ungrafted vein, were sparse at 3 days but reappeared by day 7. Medial fibrosis occurred in grafts, and in the 30- to 90-day interval it was directly correlated with the number of adventitial vasa vasorum present (r = 0.64, p less than 0.05). Immunohistochemistry revealed prominent staining for both platelet factor VIII and fibronectin during the first month, with a gradual decline in staining intensity thereafter. The evolution of changes in vein bypass grafts documented in this report are in general agreement with graft changes observed in humans and support the validity of our model in evaluating the histologic correlates of increased graft cholesterol content.